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i TITLE: The elastic load carrying capacity of a thick-walled —.-) 
pipe-line = Oe a, gee Gee. agora as 
PERIODICAL: Rozprawy inzynierskie, v. 10, no. 3, 1962, 517-5500 
“TEXT: . This is a generalization of .M. Mrowiec's earlier Ts 


work dealing with a thin-walled pipe. Three cases are considered: 


'. Huber-Mises-Hencky hypothesis and it is shown that it can be reached. --. 


-' eres in the Mv.p coordinate system where Ma bending moment, Pp =a" - 


-.4nternal pressure. The dependence of t 
- + thickness and on the parameter ‘p is shown graphically as well as 
_ an example of the pattern of equal §,. in a.cross-section of the 
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both ends, and all are treated collectively by introducing @ = “0s 
vy, * respectively into the expression for the axial stress. The 


freely supported pipe, end-clamped pipe and a cylinder closed iat ~. fp 
upper bound of the equivalent stress 6, is found assuming the. 7 


at the inner or outer radius only. The limit curves are elliptical . 


he limit curves on the wall 
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AUTHOR: iyezkowski, wichof ae , 
TITLE: Exertion of caterial in sub-eritical states 
; '  -YENIODICAL: Rozpravy inzynierskie, vy. 8, nos 4, 1960, 725-761 
TEXT: The author analyzes the exertion of material’ defined ns the degree 


to which the physical state of material at a given point approaches the 
dangerous state such a8 the elastic limit, the yield point or the ultimate 
strength. Sub-critical states are considered, in which the elementary 
measure of exertion U), was assumed until recently to be the effective stress, 
or the ratio of this streas to its dangerous limit in the case of pure ten- 
sion denoted by K. and described by ae 


tty = 5 ae (1.3) 
ee DNs 2 itn plies 8 | 2 (168) 
oar a f 


The geometric representation of these values is illustrated in Figs i h 
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mere one ae (4) 
: ONo_ Me : 

After analyzing extensively the existing hypotheses for the exertion of 

material, the outhor concludes that this elementary measure criterion im- 

plies the possibility of reaching the Limit surface at one point Ny only, 


and is valid for proportional’ loading» The notion of a general measure of 
exertion w is introduced and defined be ; 
4 Dre) pars :)  4.(9.3 
m= 1 SRP) : . Le : 
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, 
where the probability of motion of a point in various directions of the i 
space of exertion jg taken into consideration O48 shown in Fig. 2. The 
practical importance of such a definition is illustrated by considering the 
sub-critical state in the pre-stressed concretes . The med wre Ww: takes into 
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desount other factors jatiueacing the exertion sueh as ‘tempera ture or aaa 
dity, besides the principal dangerous states of stressas, which are can- 
sidered in the elementary measure (U . In Cact,:: ‘when : represented in Mado~ 


mard's notation, the. integrals appearing in Eq. (3. 4) concern a ‘n-dimen-- 
sional space. When the probability.p depends on the direction in the space 
of exertion factors only and does not depend on the location of the Beet 


p, the general forma (3.3) takes the form 
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Examples are given for computing the exertion by using forma (3,3) for 
the two-dimensional space of the exertion factors when the limit surface in 
the form of Huber-Mises-Hencky's cylinder given Ixy . a 
} 2 . \2 aoe eee igs 
(6, - 69)" + (6, - 5) + (6g 6)) a (5:2) 
and for the case of one-dimensional space of the exertion factors when the 
i Limit surface is assumed in the form of Burzyinski's paraboloid is given by . 


62 + 0K, -K,) Oy - KR =? - is (zag) 


The exertion is also investigated in‘the case of two point distribution of 
probability in ao one-dimensional space of exertion factors. The results 
obtained in these examples are tabulated and represented in the form of 
graphs used for investigating optinum initial stresses and minioum materinl 
exertion giving a certain appraisal of the advantages of the use of such 
stresses. There are 8 figures, 5 tables and 74 references: 39 Soviet-bloe 
-and 35 non-Soviet bloc. The four most recent references to the English- i 
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language publications read as follows: p, Duwez, Materialg 

perature Aircraft Structures, High Temperature Effects in Aircraft Strme.. 
tures, Pergamon Press, 1988, 58-79; A. Kelly, Cc. Chion, Tho Temperature 
Dependence of Flow Stress of an Age Hardened Alloy, Acta Metallurgica, 
Vv. 9) no. 6 (1959) 565-571; B. R, Gatewood, Thermal Stresses, McGraw-Hill, 
New York 1957; L. w, Hu, An Experimental Stady on the Fracture of Metals 
under Hydrostatic Pressure, J. Mech. Phys, Solids, v, 2, no. 4, (1956), 
96-103, a 
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AUTHOR: Zyczkowski, Michal (Krakow) 
a ceed : : 
TITLE: . Geometrically non-linear creep buckling of bars: 


PERIODICAL: Archiwum mechaniki stosowanej, v.12, no. 3, 1960, 
379 - 411 : oe 


TEXT: The present paper is connected with the first approach to 
creep buckling - the analysis of deflections of an initially curved 
bar. The author proposes to clarify the problem from the view point 
of geometrical linearity. For this purpose he first considers the 
infinitesimal linearity. For this purpose he first considers the 
infinitesimal small deflections of Wagner's» model which is a very 
simple model with one degree of freedom and was introtluced proba- 
ply for the first time by H. Wagner, G. Kimm (Ref. 37: Bavelemente 
des Flugzeugs (Construction Elements of the Aircraft), 2nd ed., 
1942). This model is shown in Fig. 1. The author assumes the follo- 
wing relation between the torque M and the angle of twist ?, cor- 
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responding to Norton's creep law 5 = e 
p= to : | (242) 


where A and B are constants, corresponding to E and A,. respective- 
ly» For the sake of simplicity, the author assumes n to be an odd 
integer. In the physically linear case n = 1, the author obtains A 


ing = t+ 0 | ‘ (2.10) 


n 

l1-m 
where t - dimensionless time. The constant C must be found from the 
initial (boundary) condition. Assuming ¢= 0 for + =0 (mathemati- . 

d cal buckling), one should obtain C = - oo and no @eflections except 
m = 1 (Euler force). The author then briefly discueses the case of 
a small initial deflection (technical buckling) which he states is 
much more interesting for practical applications. He states that 
in the linear case the angle of deflection increases infinitely 
with infinitely increasing time, whereas in the non-linear case it 
increases infinitely already at the moment 
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eGo tate Pt (m= 1m po 


the quantity t, is called the critical time or working perio’ of 


the bar. He mentions that he introduced a contradiction by assuming 
the samall-deflection theory and considering infinitely large de- 
fiections. In order to clarify this contradiction he then analyzes 
the same problem, using the finite~deflection theory. In this con- 
nection he gives several numerical values of: the function w, (#7) and 


Wo (P) for n = 1 and n = 3, and compares numerical values of finite 


deflections of Wagner's model with those of infinitely small de- 
flections of the same model. In Fig. 2 the author gives a graph ~ 7" 
comparing deflections of Wagner's model for h = 1 and n = 3, for (e 
both the finite deflections and the infinitely small deflections, 
whereby the latter are denoted to distinguish them from the, for- 

mer denoted f. The diagram shows the relations f = f(t) and * = 
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= f(t). Yhe author then discusses briefly the idea of “critical 
time" from the theoretical and practical. point of view. Pig. 2 
shows that the finite deflection theory gives no significant dgif- 
ferences between n = 1 and n = 3 over and above a more rapid de- 
velopment of buckling in the latter case. Therefore, those diffe- 
rences are entirely fictitious and the idea of the previously de- 
fined critical time seems to be without physical sense. An‘ analogy 
exists with eccentrically compressed elastic bars where infinitely 
large deflections are found when the Euler force is acting and the 
small deflection theory is used. However, the Euler force has an 
extremely important meaning for axially compressed bars- whereas 
"critical time" t, seems to lack even minor interpretation. The 
practical point “of view is somewhat different. For n = 3 (physi- 
cal non-linearity) where t approaches Ty, the deflections increase 


very rapidly, and the real working period of the bar is in fact 
close to T° In this case, Ty; presents a criterion of failure, but 


vor n= 1 there is Ty —> @ and the real working period is undoub~ 
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tedly finite (in the present case it is a time of order tT = 2)i 
Thus the weaker the physical non-linearity, the greater the: diffe- 
rence between 7%, and the real working period. The general criterion 


of failure of a structure subjected to creep buckling should be 
chosen in a different way, for instance as a criterion of limited 
deflections or a criterion of limited strains. In the case of strag- 
ly non-linear materials both criteria will give similar results. 

The quantity t,, however, must be used with the greatest caution, 


give correct results and be used for design. In his discussion, 
the author then studies the real bar and considers first the finite 
deflections of o physically linear bar. He states that firat the 
elastic deflections, which appear immediately when the load is. 
applied, whould te calculated. the author then discusses creep de- 
flections, first in the ye linear case, 

Oo ‘ 


and in physically linear cases only a deformation-criterion may K 
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He considers an element of an initially curved bar (Pig. 3). For 
the discussion he uses Bernouilli's assumption of plane cross- 
sections. He obtains the basic equation of creep bending 

M+ M = % EL . | (429) 
where dots denote differentiation with respect to.t. He uses this 
equation in all further considerations concerning: creep buckling, 
the influence of normal force being disregarded. He then consi~ 
ders a bar with one end clamped and the other free, for which he 


assumes a system of coordinates s ~v and introduces dimensionless 
variables x, y, defined by the SOE eae oo 
= al = a - {4 

x= is, y= 37° (4.10) 


He obtains the following non-linear partial differential equation 
of the third order 


’ ar 
gurl ~y 7) + yty"y? + my + H)(1 - y 27/2 = 0 (4.14) 
with the following boundary conditions 
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fl gag 2% FS yepn 0 (4-15) 

and the initial condition | 2 ae 
y=y,(x) for t= 0. oy ORT (4416) 


For solving Eq. (4.14) the author uses the simple method of collo-. 
cation because the approximate methods would be very difficult in 
this case. He assumes the solution in the form corresponding to 
elastic deflections with the parameter m replaced by a functions 
of time, which he denotes by. 4a‘, thus F : * 


— / 2,0 sn(2ax) = - | 
y= fVl-af ani zat : (4-18) 


where a = a(t) and f = f(t). are two unknown functionsof time. In — x 
the further discussion the author then also points out that the 

most important point x (or line in time) is x = 0/2 (fixed end), 

because in this point both bending moment and curvature at) Mma- 

ximum. He includes several numerical values for the various func- 
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tions used in the calculation. The author then discusses the. case 
of finite deflections of a physically non-linear bar. He starts 
with the general case of Norton's law (1.1) and limits himself to 
the theoretical I-section. In his discussion he obtains the: follow- 
ing non-linear partial differential equation | oy oe 


jr —y) +y'y"'s tm — y+ : aa (5413) 


45 lw+nvi —yy" +(y—nV iv] (L—y*)? =0. 


which, in a certain sense, constitutes a generalization of Eq. (4.14) 
(more general creep law, but less general form of cross-section). 
The solution of this Eq. (5.13) is obtained with boundary condi — 
tions (4.15) and initial condition (4.16) by help; of the colloca- 
tion method. The author points out that the development of creep 
buckling in the physically non-linear case does not differ qualita- 
tively from the physically linear case, and the differences pointed 
out in certain papers should not be treated as essential. There are 
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10 figures, 7 tables and 44 references: 17 Soviet-bloc and 27 non- 
Soviet-bloc. The four most recent references to the English-langua- 
ge publications read as follows; Ned. Hoff, Creep buckling, Aero. 
uarts, 7, 1956, 1 - 20; deb Sanders, H.G. McOomb jr-, ¥.R. Schle- 
chte, A-variational theorem for creep with application to plates 
and columns, NACA ‘tech. Note 4003, wey 1957; N.Jd. Hoff, A survey of 
‘the theories of creep buckling, Proce, Third US Nat. Congr. Appl. | 
mech., Brown Univ. 1958, publ, Pergamon frees 1958; M. Zyozkowski 
Some problems of creep buckhing 6f lidviogensous and non-homogeneous 
bars, in "Non-Homogeneity fi Elasticity avd Plesticity", Symposiun, 
ween September 2-9, 1958, Pergadn Press, flew York-London 1959, 


ASSOCIATION; Department of Mechanies of Gontinuous Media, IBTP Po- — W 
lish Academy of Sciences 4 
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coned, aq. e of an electrolyte and urea, owhig to tepliice: 
ment of water qnols. In solvation Jayers by ures. Jt! &, 
therefore, difficult to distinguish’ the sclective see ind 
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brium. Phase Transitions. Physicochemice] Analysis. 
Ref Zhur-Khimlya, No 8, 1959, 26453. . 


Sarnowski, Me, Scienska, I,, and 2ygadlo me 


Not given. : 
* The Study of Nonideal Ternary Solutions. 1. Devia- 


tions from Raoult!'s Law as Criteriz for the Feasi~ 
bility of the Preparation of New Complex Compounds 
in Electrolyte-Urea-Water Systems. - : 


Rocenili Chem, 31, No 3, 949-958 (1957) (in Polish 
with English and Russian summaries). 


Continuing previous work on the measurement of 
vapor pressures over ternary solutions end on the: 
study of deviations from ideality connected with © 
complex formation (RZhKhim, 1956, 46327, 77533; 
1957, 57156), the authors have studied the increase 
in vapor pressure over a solution of an electrolyte 
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Machine tools for the chemico mechanical machining of sintered carbides, | 
(Hechanik, Vol. 29, No, &, Apr 1956, Warsaw, Poland) 
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